Dietary restriction affects striatal glutamate in the MPTP-induced mouse model of nigrostriatal degeneration.
One month following subchronic treatment with the neurotoxin, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) (30 mg/kg/d x 7 days), there is a decrease in the extracellular level of striatal glutamate. It has been reported that following dietary restriction (DR) (fed on alternate days) of C57BL/6 mice, MPTP administration resulted in a reduction in the loss of tyrosine hydroxylase-positive neurons within the substantia nigra pars compacta (SN-PC) compared to the ad libitum (AL)-fed MPTP-treated mice. However, there have been no reports of whether the MPTP-induced alterations in brain neurochemistry or morphology can be similarly attenuated by DR if initiated after administration of the toxin. In the MPTP/AL group there is a decrease in the extracellular level of striatal glutamate compared to the Vehicle/AL group. However, 21 days of DR starting 1 day after the last subchronic dose of MPTP results in a reversal in the extracellular level of striatal glutamate compared to the MPTP/AL group. DR alone resulted in a decrease in extracellular striatal glutamate. There was no change in the relative density of the glutamate transporter, GLT-1, within the striatum or SN-PC between any of the groups, suggesting that the alterations in striatal extracellular glutamate were not due to a change in this specific transporter. There was an increase in the density of nerve terminal glutamate immunolabeling in the MPTP/AL and MPTP/DR groups compared to the Vehicle/AL group. There was a similar decrease in the relative density of tyrosine hydroxylase immunolabeling within the striatum and the SN-PC in both the MPTP/AL and MPTP/DR groups compared to the Vehicle/AL group. Since a decrease in the activity of the corticostriatal glutamate pathway has been reported in both Parkinson's disease and in animal models of nigrostriatal loss, these data suggest that DR initiated after the partial loss of striatal dopamine appears to reverse the decrease in striatal glutamate.